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Abstract. ELSA (European Leadership in Space Astrometry) is an EU-funded research project
2006–2010, contributing to the scientiﬁc preparations for the Gaia mission while training young
researchers in space astrometry and related subjects. Nine postgraduate (PhD) students and ﬁve
postdocs have been recruited to the network. Their research focuses on the principles of global
astrometric, photometric, and spectroscopic measurements from space, instrument modelling
and calibration, and numerical analysis tools and data processing methods relevant for Gaia.
Keywords. astrometry, instrumentation: detectors, methods: data analysis, methods: numer-
ical, space vehicles, techniques: photometric, techniques: radial velocities
1. Background
The experience and success of the Hipparcos mission, launched in 1989 by the Eu-
ropean Space Agency (ESA), have made space astrometry into a specialty of Europe.
This was emphasised by the selection, in 2000, of the Gaia project as one of the major
future missions within ESA’s scientiﬁc programme. Gaia builds directly on the speciﬁc
know-how accumulated in Europe during the Hipparcos era. Many of the scientists in-
volved in deﬁning Gaia gained their experience with Hipparcos 20–30 years ago, and are
now approaching retirement, or are already retired. A new generation of scientists must
therefore take the lead into the future. Their expertise is needed both to formulate new
projects and to make proper use of the vast output of Gaia and other large-scale surveys.
ELSA (European Leadership in Space Astrometry) was formed partly in response to the
need to foster the development of a new generation of scientists in this research area.
ELSA is a Marie Curie Research Training Network (RTN) supported by the European
Community’s Sixth Framework Programme (FP6). The purpose of an RTN is to allow
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research teams to implement a structured training programme for young researchers in
the context of a well-deﬁned collaborative research project. In our case this project is
part of the scientiﬁc preparations for the Gaia mission, and therefore strongly linked to
– but not formally part of – the Gaia Data Processing and Analysis Consortium. The
ELSA contract covers four years (2006–2010), has a budget of 2.8 MEuro and involves
14 partners with Lund University as coordinator (see list of authors).
2. Research project
The scientiﬁc objective of ELSA is to develop theoretical understanding and practical
analysis tools of importance for the Gaia mission. The title emphasizes astrometry, but
this term should be understood in a wide sense including the measurement of the comple-
mentary (and strongly interrelated) photometric, spectroscopic, orbital, and structural
properties of the objects possible with a scanning space observatory such as Gaia.
The project focuses on certain aspects of the mission where a number of common
methods are applied to address the problems and develop new tools:
• Space astrometry: Global methods of space astrometry in the framework of General
Relativity; sources of systematic errors in Gaia and their eﬀects on the ﬁnal results;
interdependence of astrometric, photometric, and radial velocity information for space
astrometry missions, including requirements for ground-based standards.
• Instrument modelling: CCD radiation damage eﬀects on astrometry, photometry,
and radial velocity; chromaticity eﬀects; attitude modelling.
• Numerical analysis: Scaled-down model solutions; methods for detection and man-
agement of outliers; impact of weighting schemes on accuracy and convergence; alterna-
tive solution methods.
• Data processing: Implementation and optimisation of parallel super-computing and
GRID technology for Gaia data processing and instrument simulation; data processing
methods for the analysis of complex sources and irregular time series observations.
3. Implementation
The network has appointed nine postgraduate (PhD) students and ﬁve postdocs. To
take up their positions the fellows have to move to a new country. The PhD students
are enrolled in the regular postgraduate programme at their respective host institute,
but also participate in a number of network activities designed to promote collaboration,
mobility, and training of project-related and general skills. The role of the postdocs is to
carry out research, add speciﬁc expertise and transfer knowledge within the network.
As part of these activities, a series of network-wide meetings are organised with partic-
ipation from the science community. The ﬁrst one is the ELSA School on the Science of
Gaia held in Leiden, 19–28 November 2007, and the ﬁnal one will be the ELSA Conference
on the Simulation and Analysis of Space Astrometry Data, to be held in Paris (planned
for May 2010). In between, there will be two schools or workshops on more technical
matters. For more and updated information, see http://www.astro.lu.se/ELSA.
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